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In recent years, the socio-material perspective has informed an important
interdisciplinary debate concerning the role of the physical world (i.e., the objects)
in human psychological development. Several studies in the field of developmental
psychology showed positive achievements in explaining the relationship between the
subject and the social context through a socio-material approach, in particular in the
early development. The importance of objects was also recognized in children with
autism spectrum disorder (ASD), showing that these children are characterized by
alterations in the use of the objects from early development. Some studies highlighted
that objects could be a facilitator in the interactions between children with ASD and
peers. However, the role of objects was not sufficiently investigated in interactions
between children with ASD and adults. The main purpose of the present study was
to investigate in children with ASD the communicative function that the activities with
objects assume in the interactions with adults, highlighting the mediator role of objects
in these interactions. More generally, this study also aims to highlight the relevance
of adopting a socio-material perspective to explore some neglected aspects of the
psychological activity of children with ASD. To test this hypothesis, we conducted an
extensive exploratory study, collecting data from a sample of 3-year-old (N = 18; F = 3)
and 4-year-old (N = 26; F = 3) with ASD. Children were observed in a free-play situation
with an adult. They were free to choose an object from a predefined set. Through
quantitative data, we have described the general characteristics of the manipulation
of objects; through qualitative data, we aimed to capture and describe, in microgenetic
sequences, some characteristics of children’s activities, defined as socio-material. The
analysis of the socio-material activities suggested the role of objects as mediator of the
interactions between children with ASD and adults.
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THEORETICAL FRAME
The socio-material perspective emphasizes the role of both social and material dimensions of
artifacts – conceived as closely interrelated – in psychological activity and investigates which
features of artifacts can affect children’s social interaction patterns. Several studies have highlighted
the role of objects in the very early stages of psychological development, both in allowing the
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expansion of psychological activity and as regulators of
communication between social partners (Iannaccone, 2015;
Moreno-Núñez et al., 2017; Manzi, 2018; Cattaruzza, 2019;
Cattaruzza et al., 2019a,b).
The field of investigation of the role of objects in psychology
is very broad and informed by the contributions of various
theoretical perspectives and empirical approaches. Among
others, Piaget, Vygotsky and Moscovici have tried to understand
in very intriguing ways the role of objects in human development.
In his work, Piaget (1928, 1952a, 1954, 1962, 1972) emphasizes
how children actively build their own cognitive worlds,
organizing knowledge into patterns, or mental structures, that
serve to represent the reality to which they must adapt. Piaget’s
approach underlines the interaction between the individual and
their environment, without clearly overcoming the subject–
object dualism, as the socio-material approach advocates:
A child sometimes sucks his thumb as early as the second month,
grabs objects at around 4–5 months, then shakes them, swings
them, rubs them and finally learns to throw them and catch them.
These behaviors presuppose at least two poles: on the one hand
is accommodation, since it is necessary to adjust movements and
perceptions to the objects themselves, and on the other hand is
assimilation of objects to one’s own activity, since the child is not
interested in the object in itself, but in so far as it can serve as
“food” for a previous behavior or in the process of being acquired.
This assimilation of the reality with sensory-motor schemes presents
itself in two complementary aspects: it is an active repetition and
consolidation (hence the “circular reaction” described by Baldwin),
(. . .) it is “mental digestion,” that is to say perception or conception
of the object according to its incorporation into a real or possible
action: (. . .) In this regard, it is obvious that this double function
of assimilation is only one in concrete activity, because it is to
the extent that the subject repeats his behaviors by reproductive
assimilation that he assimilates objects to actions and that these
become by this very fact patterns. These schemas then constitute the
functional equivalent of concepts and subsequent logical relations.
(Piaget, 1952b, p. 15, par. 5).
However, despite the dualistic position, Piaget’s works made
essential contributions to understand the relationship between
cognitive development and physical reality. For example, the
micro-genetic method has allowed for comprehending how we
can provoke and observe the transformations of this relationship
between the subject and the physical world in a limited
space–time sequence. This is a fundamental methodological
condition for understanding the development of materiality in
child development.
Vygotsky (2004), while sharing Piaget’s view of the child as an
active builder of their own knowledge, highlights that cognitive
development largely depends on the progressive appropriation
of psychological tools made available by society and produced
by culture (Ben-Ari and Kedem-Friedrich, 2000). Moreover, he
argues that the transition from practical intelligence, interrelated
to reality, to a more abstract intelligence (shared and sharable)
is mediated by cultural artifacts, mainly language. Vygotskjian’s
approach conceives artifacts as symbolic mediators (both
material and psychological) of human social cognition and as
products of historical and cultural development. These are used
by humans to interact with others and reality, and to reflect on
their activities. In this sense, objects, as artifacts (and largely
socio-material ones), represent a constitutive component of
human life on two different levels: at an interpersonal level,
these “tools” regulate communication, interaction and all social
activities; at an intrapersonal level, they extend human functions
and, once internalized, guide thought (Moro, 2011). In these
terms, the psychological activity with and the awareness of
artifacts depend on the nature of the interaction between the
human and non-human components of this dialectical dyad.
As well-explained by Vygotsky (see quote below), a child’s play,
involving both above-mentioned components, is a situation
that allows them to explore the physical and social world
(Iannaccone et al., 2019). In this perspective, a child’s play does
not represent a simple reproduction of the experience but a
creative reworking of it:
A child’s play very often is just an echo of what he saw and heard
adults do; nevertheless, these elements of his previous experience are
never merely reproduced in play in exactly the way they occurred
in reality. A child’s play is not simply a reproduction of what he
has experienced, but a creative reworking of the impressions he has
acquired. He combines them and uses them to construct a new
reality, one that conforms to his own needs and desires. Children’s
desire to draw and make up stories are other examples of exactly
this same type of imagination and play. (Vygotskij, 1976, p. 11).
Also, social psychology has provided some interesting
contributions to conceptualizing the notion of objects and
especially the mediating role that the partner assumes in the
interaction. In this regard, Moscovici (1976), assuming a broad
psychosocial perspective, adopts a triadic model. The key aspect
of Moscovici’s theory is represented by a ternary reading of
facts and relations, replacing the typical binary approach of the
two terms of subject and object with one of three terms: the
individual subject (I), the social subject (Other) and the Object.
The I–Object relationship is always mediated by the Other; it
can take a static form as “co-presence” or a dynamic form as
“interaction,” and can lead to changes in thinking and behavior.
Although this approach assumes a continuous interchange
between the three elements of the triadic relationship, the
dialogical theories provide an important enhancement to the
understanding of materiality. Linell (2009), adopting a dialogical
approach, considers human interactions impossible without the
presence of objects, considered as artifacts that embody the
cultural heritage of the human species (see also Tomasello,
2016). In fact, as Linell (2009) states, “many forms of human
cognition and communication cannot occur without artifacts”
(p. 345). From the dialogical approach, human interactions are
characterized by combined actions during which humans using
objects to transform their perspectives of the interactive world
(Linell, 2009).
According to this point of view, mental activity cannot be
considered as a “decontextualized” activity “in solitude” but it
largely depends on the continuous interaction of individuals with
the physical and social world (Clark and Chalmers, 1998). The
process of thinking can be considered as a social co-construction
of the meaning of the social experiences that continuously
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involve humans (Perret-Clermont, 2004; Iannaccone and Bruner,
2010; Iannaccone et al., 2016). Thus, thinking is a “form of
social practice” (Radford, 2003) that refers to lived experience
in concrete situations. Based on these assumptions, thinking
activities are triggered by actions in a specific socio-material
activity context: these activities individually, isolated from their
contexts, have no meaning (Zucchermaglio, 1996; Ligorio, 2010;
Coppola et al., 2019). The above considerations allow for defining
the main assumption of the socio-material perspective: human
development is intrinsically bound to the material components
of the social context.
The attention to the role of objects in children’s social
interactions is also addressed in the research field of
developmental psychology. Pioneering studies have shown that
objects can support children’s interactions in early development
(Jacobson, 1981; De Stefano and Muller, 1982; Lieber and
Beckman, 1991) and stimulate more complex interactions among
children (De Stefano and Muller, 1982). The importance of
objects in children was also observed in interactions between
children and adults, in which the children’s use of objects
changes as a function of the sociocultural background of
the caregivers, who transmit this heritage (Bakeman et al.,
1990; Tomasello et al., 1990). Actually, the role of objects in
children’s interactions—both with peers and adults—is even
more important considering also the recent design of new
relational artifacts (Turkle, 2004), i.e., robots (Manzi et al., 2017,
2020; Marchetti et al., 2018, 2020; Di Dio et al., 2019, 2020a,b;
Manzi et al., 2020). Recently, several studies have highlighted
the role (and uses) of objects, as mediators, in the adult–child
interactions in early development (Rodríguez and Moro, 1998;
Dimitrova and Moro, 2013; Rodríguez et al., 2015; Moreno-
Núñez et al., 2017). In these interactions, adults acquire the role
of the scaffolder, teaching the child the different (conventional)
uses of the object (Moro, 2011, 2014). In Vygotskian terms,
adult–child activities are part of a process of the co-construction
of knowledge that involves a negotiation of intersubjective
meanings. In this sense, the object represents a support in the
interactions between child and adult, becoming one of the
components of secondary intersubjectivity (Trevarthen and
Hubley, 1978). This leads to a decisive transformation of the
children’s interaction: from a dyadic interaction (child–object
or child–adult) to a triadic interaction (adult–child–object). In
typical development, it is clear how the use of objects represents
a crucial element of interactions (Barthélémy-Musso et al., 2013;
Rodríguez et al., 2015).
The Object in Autism Spectrum Disorder
In the previous paragraph, we delineated some fundamental
theoretical coordinates to define the importance that objects
have in children’s social interactions, particularly in typical
development. In the present paragraph, we will briefly outline
the importance of studying the role of objects for children with
autism spectrum disorder (ASD). As described by DSM 5, autism
is a persistent deficit in communication and social interaction
that manifests itself in various contexts (DSM, 5). Additionally,
autism is characterized by restricted and/or repetitive behavior
patterns, interests or activities: in this sense, children’s modalities
of the use of objects represent an important element to be
considered in the diagnosis. It is not intended here to analyze
the children’s use of objects as a diagnostic factor, but only to
highlight that the objects represent an element of diagnostic
interest. With respect to the use of objects, Kanner (1943) was
among the first to note that, despite differences and limitations,
children with ASD exhibit a particular interest in objects.
Generally, children with ASD present altered patterns of object
exploration and manipulation starting from an early stage of
development (Sigman and Ungerer, 1984; Bruckner and Yoder,
2007; Mottron et al., 2007; Ozonoff et al., 2008; for a review see
Williams et al., 1999). Furthermore, several pieces of research
have shown alterations related to the conventional use of objects,
namely the appropriate use of everyday objects (Lord, 1983;
Loveland and Tunali, 1991; Bachevalier, 1994; Williams et al.,
2005). In addition, the use of objects in children with ASD
has been extensively studied in functional and symbolic play,
showing alterations to use them also in play (Jarrold et al., 1993;
Jarrold, 2003). However, other studies have identified how objects
can become mediators of interactions between children with ASD
and peers (Romanczyk and Goren, 1975; Lord, 1983, 1984; Lord
and Hopkins, 1986). Thus, the objects with a communicative
function in the interactions between children with ASD and
peers has been recognized in literature, although not further
investigated. However, no study has ever specifically analyzed 310
the role of objects as mediators of interactions between children
with ASD and adults in a socio-material perspective.
Aims
The main purpose of the present study was to investigate
in children with ASD the communicative function that the
activities with objects assume in the interactions with adults,
highlighting the mediator role of objects in these interactions.
To fulfill this aim, we implemented a quasi-experimental design,
observing different forms of children’s “playful” interactions.
A broader aim was to provide insights in adopting a socio-
material approach to the activities of children with ASD analyzing
the wider context.
MATERIALS AND METHODS
Participants
Forty-four (44) Italian preschool-age children with ASD
participated in the experiment. The children were divided into
two age groups as follows: 3-year-olds (N = 18, F = 7; M = 32.94,
SE = 4.13) and 4-year-olds (N = 26, F = 10; M = 48.36, SE = 5.42).
The children were recruited from different rehabilitation centers
of the Campania region, Italy. Inclusion criteria for the two
groups are related to the child’s diagnosis of ASD, according to
the Diagnostic and Statistical Manual of Mental Disorders criteria
(DSM 5: American Psychiatric Association [APA], 2013) made
by experts. The children’s parents received a written explanation
of the procedure of the study, the measurement items and the
materials used, and they gave written consent. The number of
participants correspond with the number of children recruited.
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Measures
Socio-Material Use of Objects Checklist
The “Socio-Material Use of Objects” checklist (SMUO; Savarese
et al., 2017; Iannaccone et al., 2018) consists of 14 items (see
Appendix 1). The items explore both the social behaviors of the
child toward an interactive partner and the activities displayed
toward the objects. Thus, the checklist focuses on how the child
“behaves” with the object within an interaction with a partner.
For each item, the observer assigned score 1 when the behavior
or activity occurred. The sum of the 14 items is grouped into a
factor named Social Modalities, which ranges from 0 to 14. This
score allows for estimating children’s social interaction patterns
in a context involving an object and a partner. In addition,
the observer has to fill an observational section to provide
detailed information concerning the events occurring during
the play session.
According to the socio-material perspective and the scientific
literature (Dominguez et al., 2006; Bruckner and Yoder, 2007),
children’s activities with objects were classified according to
three criteria: (1) Sensory-Motor Activities (SMAs), typical of
interactions in which the child uses the toy as a means to
engage in a sensorial experience (involving touch, hearing,
sight, smell and/or taste), including any self-stimulating behavior
with repetition of gestures or specific uses of an object
(stacking, piling or slamming to hear a noise); (2) Canonical
Activities (Cas), referring to using the functional characteristics
of objects and uses encoded in the child’s past experience;
(3) Social-Interactive Activities (SIAs), referring to the child
that uses the object as a mediator tool that promotes the
relationship with the adult.
Procedure
The study involved two experimenters (the observers) and
one experienced educator (i.e., the adult) who were qualified
to work with children with ASD and to observe them in
different interactive contexts. Two observers were involved for
each child, allowing for a comparison between the two sets
of observations.
The experienced educator introduced the children to a set
of objects (toy cars, dolls, plasticine, cubes etc.) and they were
free to choose their preferred object during the interaction.
The materials were selected considering recommendations from
previous studies showing potential preferences of the types of
objects by children with ASD (Williams et al., 1999; Ziviani
et al., 2001; Dominguez et al., 2006). Specifically, children could
choose from objects that potentially elicited different types of
play behavior (e.g., sensorimotor, canonical, symbolic). Both
experimenters completed the checklist, verifying the presence of
social behavior toward the adult and activities with the object
during the play session. In addition, the two experimenters
had to independently note what had occurred during the play
session. The observational comments were also enriched with the
considerations of the experienced educator at the end of each
session. The observation of the free play session lasted about
10 minutes and was carried out in quiet rooms in different motor
rehabilitation centers in the region of Campania, Italy.
RESULTS
Analysis of Children’s Social Modalities
In addition to the diagnosis of autism provided by experts, SMUO
has been used to assess both the social behavior exhibited by
children toward their partner and their exploratory behavior
toward the objects. The checklist allowed for a general score of
the children’s social interaction modalities.
The ANOVA analysis of the mean score of Social Modalities
of interaction shows a significant difference between 3- and 4-
year-old children (3 years: N = 18, M = 1.11, SE = 0.75; 4 years:
N = 26, M = 1.85, SE = 1.05, p < 0.05). Compared to the 3-
year-old children, the 4-year-olds had a higher mean score and
exhibited more social behaviors. Although this data seems to
indicate an effect of age on children’s modalities of interactions,
this score is not a diagnostic index of the severity of the pathology,
so it is purely informative with respect to our sample of a greater
presence of interactive behaviors in the older children’s group.
Analysis of Children’s Activities With the
Objects
As mentioned above, children’s activities were classified in three
different type of activities (SMAs, Cas and SIAs) (for details
see section “Measures”). Two independent judges evaluated
the children’s activities. The inter-rater reliability scores were
substantial (Cronbach’s Alpha = 0.71).
A Chi-square analysis (Table 1) did not reveal any differences
in the type of activities between the 3- and 4-year-old children.
The frequencies of the three categories observed refer to the
number of participants. However, the 3-year-old children had a
greater tendency to engage in SMAs (61.1%), while the 4-year-
old children tended to engage in SIAs (34.6%) and SMAs (42.3%).
The Cas frequencies were similar for both the 3- and 4-year-old
children. Although children are of different ages, both groups
(including the older ones) have typical ASD difficulties in the
activities with objects. However, there is an increase in activities
involving the Other as a function of age, although this increase is
not significant.
Qualitative Data: Observations of the
Children’s Activities
Qualitative data were obtained from microgenetic observations
of children’s activities aiming at identifying the occurrence
of behaviors that indicated the type of activity that the
child performed with the object within the context of playful
interactions with the objects. Specifically, the aim of the analysis
TABLE 1 | Distribution of activity types for 3- and 4-year-old children.
3 years old N (%) 4 years old N (%) 3 years vs. 4 years sign (p)
SMAs 11 (61.1) 11 (42.3) ns
CAs 5 (27.8) 6 (23.1) ns
SIAs 2 (11.1) 9 (34.6) ns
SMAs, Sensory-Motor Activities; CAs, Canonical Activities; SIAs, Socio-
Interactive Activities.
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of the qualitative data was to search for evidence on the use
of objects as mediators in the social interaction between ASD
children and adults.
Qualitative observations will be presented to provide examples
of the different types of activities (Sensory-Motor Activities,
Canonical Activities, and Social-Interactive Activities) in the play
context. As mentioned above, in each scenario, the child freely
chose the object and interacted with the adult. All of the
observations were conducted in May 2019.
Sensory-Motor Activities
In Sensory-Motor Activities, the child uses the toy as a means
to activate sensory channels (touch, hearing, sight, smell, taste)
and for self-stimulation through the repetition of gestures and
methods of using the object (stacking, piling, slamming to hear
the noise, etc.).
Observation 1 – 22.02.2017 – Giovanni (32-month-
old male child).
“[Giovanni] spontaneously took the object and brought it toward
his face, exploring it with his sense of smell. He then continued
the exploration by manipulating the object for 30 s, after which he
placed it on the ground.”
The educator’s commentary underlines an activity based on
sensoriality, whereby the child explores the object’s material
characteristics.
“[Giovanni] was then asked to take the object. Giovanni walked
away from the operator and started walking around the room
for about 30 s. He then returned to the activity, spontaneously
taking the buildings, exploring them, and resting them on the floor.
The operator started to construct a tower and the child imitated
his action.”
Here, the educator’s commentary highlights how the child
does not respond to requests to take the object and share it.
In this interesting case, the child does not seem able to
respond explicitly to the adult’s requests for interaction, and
does not manifest linguistic behaviors of sharing. Nevertheless,
the educator’s action of building a tower gives the child
the opportunity to start an imitative action. In one sense,
construction constitutes the socio-material element of the
situation, allowing the child to share the realization of the task
(albeit limited to the “remote” coordination of actions required by
imitative conduct) and to somehow mediate the communicative
function with the adult.
Observation 2 – 23.02.2017 – Luigi (48-month-old male child).
Luigi chose as an object a series of cubes made of a hard plastic
material and with a concave space on one of its faces.
“Luigi spontaneously begins to share attention with the aim of
reaching the object, which is beyond his reach. He plays properly
only with large construction cubes, which he manages to stack
on a model.”
A profile is outlined in which Luigi manages to make
imitations but does not present shared attention or pointing.
“[When left to play with the cubes, Luigi] shows an absorbent
interest in the part underneath the cubes that is concave and
where he usually puts his fingers [. . .] the actions carried out by
Luigi with the cubes include scattering, heaping, putting in a row,
or overlapping. If stressed (about three times), the child returns
to stack.”
This observation indicates the child’s exploration of the
object’s material characteristics, focussing only on the concave
part of the cubes.
In the observation of Giovanni, it is interesting to observe
how the object’s characteristics constitute real affordances that
invite the child to perform specific sequences of actions, the
nature of which obviously depends on the degree of psychological
development and the severity of the autistic pathology. In the
observation of Luigi, the interaction with the object constitutes
an interesting element that highlights the child’s ability to act.
Observation 3 – 24.02.2017 – Francesco (60-month-old
male child).
“[Francesco] sniffs and visually chases soft rubber balls while sliding
down... he has several balls available but chooses to always use the
same ball.”
The educator’s observation underlines the particular sensorial
interests shown by the child. It is noteworthy that attempts to
involve the operator or others in the game are absent.
Observation 4 – 25.02.2017 – Cosimo (48-month-old
male child).
The toy chosen by Cosimo is an action figure. During the 120 s
of observation:
“[Cosimo] grabs the doll, shakes it, puts it in his mouth and
then places it down, picks it up and shakes it again by rotating
it in his hand, first to the right and then to the left, and walks
simultaneously around the room with fast movements. He removes
the hat from the doll’s head and returns to shaking only the hat
first and then the rest of the toy with both hands. He puts the hat
on the ground and shakes only the rest of the doll, gets up and sits
down immediately afterward, takes other toys similar to the one in
his hands, disassembles them and takes only the hat... in his hands
he has two hats of two dolls, and he puts them in a row and looks
at them.”
The mouth, hands and eyes are the sensory channels that
orientate Cosimo in his use of the toys, together with the
repetition of some movements such as shaking the toys, their
positioning in space and the noise they make.
“Cosimo puts the dolls inside the container while shaking it to make
a loud noise.”
Both observing educators report the absence of attempts
by the child to involve others in the game. Their accounts
describe another interesting aspect of the use of the object
that can provide interesting information about their cognitive
activity. The object manipulated by Cosimo is a complex object,
consisting of multiple elements. The observed manipulation
shows how the child takes this complexity into account and lets
his actions be guided by the object’s physical characteristics. Of
course, it is impossible to deduce from the observational data
the psychodynamic elements inducing the child to disassemble
and reassemble the doll. These aspects, which are also of great
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interest in understanding the child’s psychological life, should be
interpreted using paradigms of affective psychology.
Canonical Activities
Children engaging in Canonical Activities use the toy according
to its extrinsic functions and insert it into the context of
external reality.
Observation 5 – 26.02.2017 – Carlo (36-month-old male child).
Carlo chose a toy car made of hard plastic and featuring
wheels that turn.
“Carlo has a good understanding of the object of observation. In
fact, he uses the toy car on the slide, looking at how it moves. The
child’s observation of the interaction with the object lasts 5 minutes
but he presents little eye-contact.”
The educator’s comments highlight how the child can
use the combination of two objects and understand their
canonical function.
“Some difficulties were encountered with regard to shared attention
and the return of the object when requested by the adult. However,
Carlo has good imitative skills; in fact, he imitates the movements
of the adult when he places the car on the slide.”
We can see that the child has well-established imitative
abilities, even if explicit social conduct is not observed.
Observation 6 – 27.02.2017 – Enzo (48-month-old male child).
Enzo chose an electric piano made of hard plastic and
composed of several keys.
“Enzo took several minutes to examine the function of the various
keys and imitated the behavior of the educator by switching [the
piano] on and off several times during use. He pressed the keys of
the piano only for a short period of time; instead, he preferred to
listen to the output of the pre-recorded music and press the different
keys to change the melody and volume.”
These comments show that the child understands the
canonical use of the electric piano, specifically how to make
it produce sounds.
The notion of canonical manipulation allows us to ascertain
that both Carlo and Enzo have acquired important social
knowledge, at least as regards understanding the rules for the
use of the object. The differences from uniquely sensory-motor
activities are evident and allow for a more precise assessment
of the methods the children adopt to relate to the social and
material reality.
Observation 7 – 28.02.2017 – Roberto (64-month-old
male child).
Roberto chose a soft wolf-shaped toy.
“Roberto puts the stuffed animal in a seated position, then takes
the food and puts it in the saucepan and mixes it with a spoon. He
brings the food to the wolf ’s mouth to feed it and then takes the food
and drinks to bring them first to his own mouth and then toward the
stuffed animal’s mouth. He imitates the non-verbal signs of drinking
and sleeping.”
The educator’s comments reveal a functional profile of
Roberto with respect to his play. During the observation, Roberto
showed his ability to combine the objects based on their specific
configuration (he seated the wolf and put the kitchen tools back
in their place) and based on their conventional characteristics (he
brought the food closer to his mouth and to the wolf ’s mouth
to imitate the gesture of feeding). However, the child did not
directly look into the other’s eyes while using the toys or when
taking the objects.
Observation 8 – 01.03.2017 – Loretta (48-month-old
female child).
The educator suggested that Loretta could play with a doll:
“Loretta takes a doll and says, “Look how beautiful this doll is! She
has very beautiful hair. . . do we comb it?” Loretta responds to the
educator’s request by taking the doll, looking at it and caressing it.
Then Loretta takes the comb from the ground, looks at it, touches it
with her other hand, takes the doll’s hat off and combs its hair. Then
Loretta takes the comb from the ground and combs the doll’s hair.”
In this example, the child shows functional behavior toward
the object and contextualizes the use of the doll and the objects
at her disposal. She also demonstrates good imitation skills in
using the object.
“After the educator demonstrates, Loretta begins to imitate the
movements of the comb on the hair or to repeat, ‘This hair is
beautiful, it is a beautiful color’.”
The cases of Roberto and Loretta offer clear examples of
conduct that recognize the “canonical use” of objects, but the
observed activities appear more advanced than in the previous
cases in terms of interactive skills. In the observation of Roberto,
the elements of the playful scene communicate with each other
and social behaviors arise. In the observation of Loretta, there is
even some element of direct communication with the educator
accompanying the canonical manipulation of the object.
Social-Interactive Activities
In Social-Interactive Activities, the child explicitly uses the toy to
enter a relationship with the adult.
Observation 9 – 02.03.2017 – Melvis (36-month-old
male child).
Melvis chose a toy phone made of hard plastic and
featuring four wheels.
“Melvis moves the toy phone on its wheels; he takes the handset and
passes it from one hand to the other, then he brings the phone to his
ear and says “Pompo” (hello). Once the educator takes the phone
and says “Hello,” Melvis does the same, looking him in the eyes for a
few (two) seconds.”
In this sequence of actions, we can observe how the child
carries out an interactive activity involving the other by using an
object, even if only for a short time.
Observation 10 – 03.03.2017 – Stefano (44-month-old
male child).
Stefano chose a toy truck made of hard plastic and
featuring four wheels.
“Stefano pays attention to every part of the truck; he does not use the
truck making repetitive movements. Stefano manipulates the truck
in order to make movements related to its function (he puts a toy
child in the driver’s seat, attaches the trailer and pushes it). Stefano
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holds the truck for one minute and 30 s. Stefano points and says the
name of the desired object in order to get it.”
In this interaction sequence, the child clearly organizes an
activity coherent with the functional opportunities offered by the
object. At the same time, the child needs basic interaction with
the educator to reach his goals. The object’s required accessories
propel the child to interact with the adult.
Observation 11 – 04.03.2017 – Federico (60-month-old
male child).
Federico chose a ball as his game object.
“Federico looks at the ball in the basket and makes eye-contact
with the therapist. He points at the object and says, ‘Do we play
ball?’ Then the therapist asks, ‘Who is the goalkeeper?’ and Federico
answers, ‘You are the goalkeeper!”’
Federico then kicked the ball several times and the therapist
acted as the goalkeeper. This example shows the child employing
an object (the ball) to involve the educator in the game.
DISCUSSION
Starting from a previous exploratory study (Iannaccone et al.,
2018), this research aimed to deepen the understanding of the
socio-material contexts and, in particular, the role of objects
in the psychological functioning of children with ASD. In
the present study, children with ASD aged three and four
were observed within a situation of free play with an object
freely chosen by the child from a predefined set of objects.
The child was free to include the adult or not within its
activity with the object. A general result concerned the positive
effects of also adopting a sociomaterial perspective to the
analysis of the interactions between children with ASD and
adults. Furthermore, the results showed that children preferred
sensory and motor activities with objects independent of age
and that older children had more sophisticated modalities of
interaction than younger children. Finally, another fundamental
result emerged from the analysis of the observations of the
child-adult interaction: objects can be useful mediators of
interaction with adults.
With respect to the more general theoretical outcome,
in recent years, the socio-material perspective has informed
an important interdisciplinary debate concerning the role of
the physical world (i.e., the objects) in human psychological
development, involving different branches of psychology
(Malafouris, 2013, 2019). This perspective, also introduced in
educational psychology studies, has provided an opportunity
to highlight the importance of analyzing the socio-material
context in which the relationships occur, including the
educational ones (Iannaccone, 2015, 2017; Cattaruzza, 2018;
Cattaruzza et al., 2019a,b; Iannaccone et al., 2019). This study
also promotes researchers’ awareness of the opportunities
offered by this approach identifying the human mind and
its development as an embodied, extended and distributed
activity (Clark and Chalmers, 1998). Several studies in the field
of developmental psychology showed positive achievements
in explaining the relationship between the subject and the
social context through a socio-material approach, in particular
in the early development (Moro, 2011, 2014; Dimitrova
and Moro, 2013; Rodríguez et al., 2015; Moreno-Núñez
et al., 2017). These studies allowed for hypothesizing the
adoption of the socio-material perspective in research and
interventions with different pathologies and mental disorders,
specifically with autism. This hypothesis arises from research
that highlights how autism is characterized not only by a primary
alteration in social relations but also by an alteration within
the wider socio-material context. From these premises, our
study provides for the first time the possibility to extend
the socio-material approach, until now mainly used to
explain typical development, even to atypical development.
Specifically, our results concerning the objects as mediators
of the relationship show that children with ASD actively
use the sociomaterial context -albeit as a function of their
symptomatic characteristics- to understand and explore the
material and social world.
The results concerning the type of sociomaterial activity
(Sensory-Motor Activities, Canonical Activities and Socio-
Interactive Activities) that the children with ASD preferred
in the experimental situation of our study allowed for being
aware of the intricate interplay between the psychological and
material components in the experiences of these children. The
observations of the socio-material activities of these children
with objects seem to lead to a non-linear interpretation of
the development of different interactional modalities established
between children and objects. This result is in line with previous
studies showing that children with ASD present alterations
in the use of the objects from early development (Williams
et al., 1999; Ozonoff et al., 2008). The type of socio-material
activities with the object seem to be associated with the
peculiarity of the symptomatology of each child and not so
much to her/his chronological age. At the same time, certain
modalities in approaching the physical world, i.e., sensory-
motor activities, persist also in the occurrence of a more
theoretically abstract level of sociomaterial activities (canonical
and socio-interactive). Although further research is required
to confirm this hypothesis, our findings seem to support that
the relationship between the child and the physical world
is not exclusively shaped through the evolution of his/her
cognitive understanding.
The results concerning the observations, in the different
situations examined, seem to confirm the above mentioned
insights showing the role played by the socio-material context
in shaping the interpersonal relationship. Although the
observations do not provide sufficient evidence to fully support
the hypothesis of a full-fledged role of mediation of materiality
in the psychological processes, it is still reasonable to support it,
as already highlighted in the preliminary research (Iannaccone
et al., 2018). We believe that these results deepen our knowledge
of the “humility of things” (Miller, 2010), allowing us to address
at least partially what Malafouris rightly claimed: “We constantly
think through things, actively engaging our surrounding material
environment, but we rarely become explicitly aware of the action
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potential of this engagement in the shaping of our minds and
brains” (Malafouris, 2013, p.7).
CONCLUSION, LIMITATIONS AND
FUTURE DIRECTIONS
This study highlights how the sociomaterial perspective provides
important insights on how ASD children interact with the
physical and social world. In particular, our findings show
that children independent of age prefer sensory-motor activities
with objects. These activities also seem to persist in children
displaying more abstract-level activities, i.e., canonical and socio-
interactive. Finally, the results show that objects allow children
to shape the relationship with their partner and, even if a
preliminary hypothesis, can mediate the relationships. Overall
these results provide at least two important considerations for
the interventions with children with ASD: the first concerns the
analysis of children’s activities with objects considering the socio-
material context of interaction, which could provide important
information on children specific modalities of interacting with
the physical and social world in different contexts, from the
household to the therapy to the school; the second concerns
the use of objects as mediators of the relationship between
children and adults, specifically the objects could represent a
starting point for establishing a communicative relationship
based on the specific activities of the child. Finally, the analysis
of children’s activities with objects in their socio-material context
in interaction with a partner could retrospectively provide
important information for the diagnosis.
The study presents some limitations: a non-homogeneous
sample, the absence of a comparison sample of typically
developing children and, finally, the absence of a peer partner.
For these reasons, future studies should test a homogeneous
sample concerning the severity of the symptomatology and the
type of sociomaterial activities observed. In addition, it will be
necessary to recruit a control group to confirm if the results of this
study are specific for ASD children. Finally, to verify whether the
children’s sociomaterial activities identified change as function of
the type of the partner, it will be necessary to compare the same
situations with a peer.
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APPENDIX
Appendix 1: Socio-Material Use of Objects (SMUO check-list)
1. Is the child paying attention to the whole object, or to parts of it?
2. Is the child pointing at the object?
3. Has the child shared joint attention with the adult?
4. Does the child understand the use of the object?
5. For how many seconds does the child observe, indicate or touch the object?
6. Does the child imitate what the adult does with the object?
7. Is the child picking up the object as requested?
8. Does the child say the name of the object?
9. Does the child share the object with the adult?
10. Does the child use the object for its conventional purpose?
11. Does the child combine objects according to their conventional characteristics?
12. Does the child use the object to represent something else?
13. Does the child pretend to use an object that is present?
14. Does the child pretend to use an object that is not present?
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